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1. Introduction. 
The mushroom production of the Siitake fungus， Corfinellus Berkeleyanus ha自be-
come very popu10.r in recent yeo.r自inJ apan. This has been brought o.bout by the 
deve10pment of 11.日impleand yet白血cienttechnique for making the Siitake fungu民
(Corlinellus Berkeleyanus 1T0 .et IMAI)朗 tab1ishin the culturing 10g. A自 asource 
for inoculum， t出h自 fun口mgu凹1却目 i臼自 grown i泊npure 目ta叫もぬei泊n目随awdu四1旭B前tm邑diuro，(N飽郎I詑KADO，
1臼93部5)ト. Log白o.rep戸re叩pa町re吋dpri泊n巴cipa叫1町yfrom tree自 i泊nthe f仏aro
Beω，tu叫11.ωce伺ae久， 0町rJ ug 1andacea 白伐， common1y repre 自ented by Quercus serrafa TBUNB.， 
Quercus acufa THUNB.， Carpinus carpinoides MAKINO or Pelrophiloi冶ssfrobt7acea REID et 
CHANDLER. Sawdu白旬 prepared from them no doubt best 日ervetheir purpo自由 if 
used as culturing medium; but if they are not o.lways avai1ab1e， iti自 ofimpor-
tance to make 1.1 ana1ysi自 on the kinds of woodも，hatcan be succe白日fu1lysubsti-
tuted in tbeir place. The r自白ultsobぬ inedfrom 自ucban analysis can further be 
employed in testing tb白 suif，abiliけ ofv町 iou自kind目of10g for Siぬkemu目broom
production. With t.bωe purpo自倒 in mind， もhepr白日entau出01・自 coriducted this 
experiment. 
The.author自wishto th晶nkthe自tafof the 0臼o.kaForestry Bureau for tbe he1ps 
during the course of出einvestigation， and Mr. T. NAKAYAMA for th白preparationof 
tbe Engli自htext. 
1. Materials. 
Variou自 kindsof sawdust u自edin this experimenもwereprepared from the 
10gs 1isted in Tab1e 1 and I. Tbe first batch of which wa目自entto us through tbe 
kindne闘 ofDirector目 H.NAKAYAMA and 1. 'rANIZAWA of Hirosima and Nitibo.ta 
For伺 tryStation目， respectively Marcb， 1935， and the 自由condwas rec自ivedfrom 
the Tuyama Fore自tryStation through出ekindn朗自 ofDirecもorM. KUDO in May， 
1936. The author自11.1自owi自hto thank the above出reeDirector日forsupp1ying the 
mat白rial自andmaking t，his inve臼tig叫 ionpo自白ible.
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Ta.ble 1. 
Trωs used担 theExperiments on the Mycelia.l Growth of 
CO'1'ti1乱ellusBe1'keleyanu，s in Pure Culture 
on the Sa.wdust Medium. 
The materials were目entto the writer目fromthe Hiro目imaand 
Nitihara For自白色，ryStations in May， 1935. 
Japaneee l「門門M切吋叫叩…c伺叫叫al凶山dH批i“b句ayl略No. Scientific name Family ileter nam6 of the log used 
1 I Ori;ptomc-句jαF随時aD.DoN.. . Sugi Pinaceae Hirosima 
2 Nitihara . 40 years (24 cm.) 
3 I Pinm demiflora SIJl:s. et Zucc.・ Aka-matu . Hirosima 
4 I .Abieo firma SIEs. et Zucc. . . Momi . . 
5 I T8uga Sieboldii CARB. . . Tuga . . 
6 l Petrophilowe8._!tro_bilc:!.a 
REID et CHANDLER No・gurumi Juglandaceae " 
7 I BetulαωT仰 ifol似 SIEB.et Zucc. l¥1izume Betull¥ceae . 
8 . . " Nitihara 100 (44) 
9 I Carpinmωrpinoide8 MAKJNO・・ Kuma-side " 80 (30) 
10 Fagt絹 cre叩 taBr.uME . . . . . Bllna-no・ki Fagaceae Hiro目ima
11 " 
， • • . • . . Nitihara 150 (52) 
12 Cωtanea crenata SIEs. et Zucc. . Kllri Hiro自ima
(NChitiehflaF yrha目ea1pr3買b0wo(5o2do)) d)
13 . (ChieflY 
14 Querct岬 8errataTHUNs. Konara Hirosima 
15 . " Nitihara 80 (36) 
16 ZelkωlJa 8errωa MAKINO Keyaki Ulmaceae Hirosima 
17 . . . Nitihara 90 (32) 
18 Cere4dtphullumjupSonIE4cRu-m e t Zucc. Katura . 60(26) 
19 Prunm 8e押 ulataLJNDr" Yama.sakura Rosaceae 44 (24) var. 8pontanea MAKfNO . 
20 Phellodtndron日murenseRUPR. . Kihada Rutaceae " 120 (48) 
21 .Aesω1ωturbi附 taBr.uME. Toti・no-ki Hippoω自・ Hirosima 
もanaceae
22 . . " Nitihara 40 (26) 
23 acanthomnazsddophFuR1.168hbfeSa AV- Kosiabura Araliaceae . 60 (28J 
24 Kα10仰間付Vd且nrザ.t0Ef1P4u4mmMz NIGa • KAI Harigiri . Hirosima 
25 . . Nitihara 100(.四)
26 Cornu8 controverlJαHEM自L.. l¥1izuki Cornaceae . 40 (24) 
27 FrωinulJja伊附aBI，UME Siozi Oleaceae Hiro自ima
28 . . . Nitihara 100(44) 
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Table I. 
Trees used in the Experiments on the Mycelial Grow也
in Pure C凶tureon the Sawdust Mediu~. 
The slaterials were自entto the writer目fromthe Tuyama Fore日tryOffice in May， 1936. 
Scientific name I Japan側 nameI Family 
1 Petrophiloides 8trobilacea RJ!:1D et CHANDLER - No-gurumi Jnglandaceae 
“ 。Betula ulmifolia SIEs. et Zucc. . Yogu目0・minebari Betulaceae 
3 Cα叩4見制ca'叩inoidesMAKINO・ . . . . . . Kuma-side " 
4 CωtaneacvJn品taSIEs.自tZucc. .・・・・ b Kuri Fagaceae 
5 Quercus acuta THUNs. Kasi " 
6 Que問 1，188errata THUND. Konara " 
7 I Zelkou刷 8errataMAKINO・・ K句aki Ulmaceae 
8 I Euptela polyandra Sl.Its. et Zucc. . Hllsa-zakura Eup色eleaceae
9 Magnolia obovata THUNJI. - ・ ・・・ 8 ・・・ Hoho-no・ki Magnoliaceae 
10 Actinodaphne loncifolw MElS目N . . . . . . Kago-no-ki Lal1raceae I 
11 Oinnamomum J品仰向U悦 SIEJI.. . . . . . . Yabu-Nikkei 
12 Machilus Thunbergii SIEs. etZロcc. Tabu-no-ki " 13 Prunus8e門唱I(ItaLINDL.var.8pont仰 eaMAKINO Yama-zakura Rosaceae 
14 Albizzia Juli扮isiinDUBAZZ. var. Specio8也KOIZ. Nemu-no-ki Le~uminaceae 
15 Cladrωt句platyω巾αMAKINO . ~ . . . .・ Huziki " 16 P必ヂωm品qUa8wide8BENN.' . Nigaki Simarubaceae 
17 Acer rufinerve SIEJI. -et Zucc.・. Urihada・kaede Aceraceae 
18 Ace，-Ppもacltmumatum THUNR. Momizi 
19 Acer victum THUNs. var. p，四“Scnw. Itaya・，kaede
日ubvar.8Zup17UCt叫umPAX.' " 20 Melio8ma情"叩:ntOOSIEJI.巴も Awabuki Sabiaceae 
21 Cαmell句japon似‘ L.var. horten8I8 MAKINO Tubaki Theaceae 
22 IdesW polycarpa MA幻 M.. ligiri Flacourtiaceae 
23 Aralia elata SEEM. . Tara-no-ki Araliaceae 
24 Aucubaja戸niCaTHロNs.. . Aoki Cornaceae 
25 C抑百，uscontro附加HEM日J. . Mizuki " 26 Clethra barbine門!I8SIEs. et Zucc.・ Rydbu Clethraceae 
27 E潟市japonicαD.DoN. -・・・・・ ・・・・. Asebi Ericaceae 
28 Dio8p伊・ωkakiTHUNs. var. s'ilveBtrI8 M.AKUiIO Yama-gaki Ebenaceae 
29 Ptero8tyrax oorymbo8um SIEs. et Zロcc. . . A日agara Styracacea自
30 I Styraxjα伊 n'ICGSIEs. et Zucc. ・ 4 ・ ・ Ego-no-ki " 
III. E玄perimentson Sawduat Culture Medium. 
(1) Culture in Large Mouth Glaaa Bottlea. 
A. Melhods. 
The盆rstpo.rt of tbis experime~t on th白 e貸ectof kind of sawdust used 0.8 
culture mediurn on the growth of Siitake myc~lium was conducted'by using出。
larg~ m01，lth glass to凶eoh町inga'co.po.city of one pound. The botもlesho.ve been 
ernptoy~d in cuUdritig伽 fungousmycelium in出islaboro.tory for the past 
severo.l yeo.rs. 
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Each sawduRt medium w制 preparedby adding suffici白nt2 % sugar solution 
to previouRly sun・dried白awdustin自ucha mount that free water wiU not .drip 
after squeezing it witb a h乱nd. This mixture was pack日dinto出egl朗自bottl自白，
plugged with cotton and autoclaved. No hole w邸 madein the center of the 
medium帥 wasordina.rily done. The botUe日 wereinoculated with the pure 
culture of Shiitake mycelium growu on ordinary自awduRtmycelium and were 
incubated at a temperature of 24 "0. for 20もo30day日， after which time， records 
were taken by noting the growth 011 the inner・sideof the bottle. Since the growth 
was not uniform a11 around， me乱日nremen旬 were taken representing both the 
greatest and the least growthR and these were averaged to represent each bottle. 
B. Results 0/ tle E呼eriments.
The ob自ervationof the results w朗 madeafter incubating at 24 00. for 10 and 



























Growth of Sutake Mycelium on V釘iousK泊dsof Sawdust. Experiment 1. 
The media contained 2 %四gar. 8iitake funguB，日trainNo. 434， isolated 
from a oporophore collected at Hutomi-mura， Akaiwagun， 
Okayama-Ken. Grown at 240C . . 
Growth 
Specie日name after after 
10day目 !lOday目
Cry戸ome7・iajaVO'T!.icaD. DON. 8mm 15mm 
P.inU8 d側 iflora8mB. et Zocc. ー. . . . . . . . 9 18.5 
AbieHfirmαSIEB. et Zucc. 10.8 16.8 
T附 g品 Sieboldi'iCABR.' . . . . . .ー・. . . 16 21，7 
Petrophiloωes strobilace叫 REIDet CH ANDI.ER 15 25 
Betula carpinifolia SIEs. et Zロc. . . 13 25 
. . . . .‘・・・ . 13.4 26 
Car仰 U8car抑制制MAKINO 16.6 28 
Fagu8 crenata Br.OME. . 20 28.5 
. . . . . . .‘. . . . . . . 20 29.6 
Cωtaneαcr側面tα8IEB.et Zucc. (maioly heartwood) 10 12.5 
Q叫ercU8se作品taTHO~量ß. . . . . . . . . . . . 15.6 21.6 
ZelTcowa 8骨rataMAKINO . . . . . . .・.‘ 5 7.6 
Ce7・cidiphyllumjapoRIC'tlm SIEB. et Zucc. 20 27.3 
Prunu.s se付制latαLrNDTo.var. 8ponttlnea MAKINO・. 4.3 6 I 
Phellodendron a.m叫:renstRuPR. ' 12.5 22・..υK 
Aes側 l?岨turb'inatαBLUME.. 15.3 23.3 
" " 
-ー・ ・・・ ・・ ・. . . 20 33.3 
Aωnthopanax 8C句dQphyllo材esFR. et SA V， 7.5 18 
K(lopl!叩 X7・id百ifol伽 nMIG. var.仰が側mNAKAI 10 18.7 
. . 12 20 
C仰・nmcontrOi!er師 HEM日J. . . . . . . . ー. . . 13.5 22.5 
Frω4叫哨j呼馴伽BJ.UME.. 15 22.5 ， 
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自e巴ondexperimeut， ouservation w制 madeafter 20 and 30 days' incubaもion，and 
the results are shown in Table IV. Table V gives the average growth for 20days' 
period， arranged in order from tbe fa自もesttoもbeslowe凶.
Table III Rhows that もhe8iitake mycelium made better growth in the culture 
meditl prepared from the following sawdusts， arrang自din the order of Aesculus 
turbinala B印 ME，Fagus crenala BLUME and Cercidiphyllumノ'atonicum8IEB. et Zucc. 
Table IV shows thl.t Fa!;us crenata BLUME， Cartinus caゆ抑的SMARINO， and t.he-
Rapwood of Caslanea crenala 8IEft. et Zucc. were the most suitable treeR. The un~ 
Buitable treeR in the fir白texperiment， were PrUllUS serrulala UNDI.. var.ザonlanea
MAKINO， Zelkowa serrala MAKINO heartwood of Caslanca crenala 81田.et Zucc. and 
C七ytlomertajatonica D. DON.; o.ud in出e自econdexperiment.， the hearもwoodof 
Caslanea crenala 8IEB. et Zucc. Phellodendron amurense RUPR.， Zellunva serrala MAKINO 
and Prunus serrulala LINDL. v乱rψonlanea.
The ord白rarranged after aver乱giDgthe growth自 fora period of 20 days in 
























Growth of Siitake Mycelium on Various Kinds of Sawdust. Experiment 11. 
The culture medium prepared by adding 2 %日l1gar日olution
to sllD-dried sawdust. Siitake fungu日，日trainNo.434. 
Grown at 240C. 
Growth Grow色h
Bp巴cie日name after after 
20days 30day目
αyptomeria jllpon'ICCI D. DON. -・・-・ .. 30.7皿m 4日.6m回
PinU8 aen8ijlora 8IEB. et Zu∞. 36.6 60.4 
Abies fi門naSIEs. et ZUGc. ・・・ 31.3 42.6 
Tsug品 SieboldiiCARR.' . 52.3 61.0 
Petrophiloides strobilacea REID et CHANDJ_ER 43.6 58.0 
Betula carpinifol-ia SIEs. et Zucc. 36.9 61.3 
Carpinωcarpinoide8 MAKINO 58.4 75 
FagωcrenClta BI.UME.・. 60.4 75 
Cα.stanec.t crenata SIEs. et Zucc. (maiDly sapwood)ー 52.4 75 
.， " (mainly hear色wood)・ 8.2 13.2 
QuerCU8 8e作品tc!THl1NB. . 33.9 63.4 
Zelkowa serrata M.AKINO -・・・・・・ .. . 15.7 26.6 
σ'ercidiphyllum japonic叫.mSIEB. et Zucc. . . . . . 32.5 53.6 
Pru1l'ω8errulαta LINDJ，. var. spont側 eαM1o.KINO. 17.8 28.6 
Phellodendron品muren.seRロPR_. 12.2 19.2 
Aωωh必 turb'inctαBJ，UME.. 42.3 62.3 
Acan!加抑制1:1:sc_iadophylZoides FR. et 810. V. 20.8 34.1 
KaZopa附 xricinifolium MIG. var. typicl.lm N1o.K1o.I 27.2 
41.1 
" " 22.3 38.3 
C併.nt岨 contr例ierSI.lHEMBJ" -・・. . . . . . . . 40.2 59.0 
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crena/a BLUME， 1'suga Sieboldii OARR， Pefrothiloides sfrobilacea REID et OHANDER and 
Aesculus /urbina/a BLUME and Cornus controversa HEMSL. being highly日uitable，
wherea臼 ZelkowaserraμMAKINO， Prunus serrulafa LINDL. 平ar.stonfanea MAKiINO， 
Phellodendro1t amurense RUPR.， Acan幼opanaxs仰ぬJうか'i/oidesFR. et SAV. and Kalo・
tanax riゆが'oliumMIG. var. /ytたumNAKAI， very unsuitable. 
It is of interest 1.0 note in this experiment that， in Castanea crenafa 8IEB. et 
Zuco. 8iitake mycelium m乱dea beautiful growth on出e自awdn自tprepared from 
the sapwood; but on the heDlrtwood， itwa自由xtremelypoor. This fact was also 
true when the fungus was inoculated in the log. It did not grow into the heat-
wood， bu~， ma.de a rapid growth in the region of同 pwood. Logs from Quercus 
serrafa THUNB. are highly prized in Siitake production， but as a日awdustmediuJl， 
it was found to be of intermediate in value， much inferior thanαゅ，'nuscaヴinoide's
MAKINO or Fagus crenafa BLUME; moreover， although CaヴinusCa1アinoi出'sMAKINO 
i日highlysuitable for the growth of 8iit乱kemyoelium， oth自問即日h倒 Faguscrenata 
Br.uME， Pefrothiloides strobilacea REID eもOHANDLER，Aesculus furbinafa BLUME or Cornus 
confroversa HE:I.自L.were found to・beequally suitable by t，hi自開periment.
T乱ble V. 
The Relation of Growth of Sutake Mycelium 
主0色heKinds of Sawdu凶 used as Cul色町ingMedi1ll1. 
(S1lI1marized Result onぬeExperimenもsusing 
Large Mouth Glass Bottles.) 
The average -growth of Experim唱n旬 1and II 


























宝酒ugaSieboZdii CARR.・. . 
Petrophiloides strobilacea REID et CHANDI，ER 





BetuZa c仰 pinifoliaSIEB.白色 Zucc.
Pinus den8iflorα8IEB. et Zucc. .. . . 
Abies firma 81EB. Zuc:c.. . 
Calltanea骨enata8IEB. et Zucc. 
Crypto叩 Ilriajaponic沼 D.DoN.
KaZopanax ricinifoZium MIG. var. typicum NAKAI .ー .. 
Acanthopimax sciadophylloides FR. et 8A ¥'. 
Phellodend'ron am叫.renseRUPR. . 
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A. Methods. 
IV. C叫turalExperimen'旬 onSawdust 
Decoction Agar Media. 
In也isexperim白nもacomparison on the growth.of fungus was made on七，he































Growth of Sutake Mycelium on Sa.wdust Decoction Ag町 Mediumpr叩ared
from Va.rious Kinds of Tr明.伺，esultof Experiment 1.) 
Fungu日: Strains 434 and 439， produoed by mating自ingle-日por制 taken
from a sporophore oollected at Hntomi-mura， Akaiwa-gun， Okayama-ken. 
1ncubation temperature: 240C. 




Name of 紅白e oolony in mm. 巴olonyin mm. 
4山ghs V F巴陰M2 、 After 。告』詩 老む母; I _~f~er 20 da.y目 20days 
F吋 (Average) ロ (Average)
α'1IPωm俳句japonica . . . 8.0 11.5 
12 6.0 l 8.8 
" . . . . 4.5 13.0 3.0 .0 
民側d側 iflO'l'a・. . . . • . 29.6 60.1 4 19.5 33.7 
AI弘esfirn略 ・ 7.5 14.8 13 8.0 8.6 
T8t!ga Sieboldii ・. • . . . 31.0 59・3 6 21.3 48.5 
Petrophiloideo 8trobilαceα ・ 40.1 71.8 3 32.0 56.1 
Betula carpiηifolia . 38.1 26.7 
57.9 7 56.5 i 48.8 . " . • . .・ . 26.7 53.2 28.3 
Carpinus carp'問 ide8 . . .  17.5 43.6 9 35.6 76.0 
Fagus crenatα・ 36.4 35.0 
47.tl ) 55.2 8 54.6 )58.9 
" " 
. . • .‘ ・・， 27.6 20.5 
Castane協の 24.0 22.5 
26.8 11 32.0 、 . (Heartwood) 2.8 12.1:i 7.8 16.3 
Querct岨 8errata ・ 35.1 30.5 
60.1 5 43.3 i 40.0 
" . -・ .. . • . 38.8 62.1 32.8 
Zelkowa 8erαtα 一 1.5 3 16 . " -・. . • . . 一 一
Cercidiphyllum japon必um 40.0 76.7 1 40.5 76.1 
.Ptunm serrulata . 3 一 17 一 3 
Phellodendron amurense 3 一 18 一 一
Aesculm turbi附 ta・ 21.2 23.1 
10 80.0 ) 61.8 . . . . . . . 32.5 55.1 41.3 
Acantho仰叩X8C句めphylloide8 4 • 7.7 14 3 5.6 
Kalo伊n叫向inifoliu:叩 . . . 7.3 5 
15 ，. . . . . 3 3 
C伊nusωntrover8a. 39.1 73.5 2 49.5 80.0 
Fraxinmjaponiω ・. 39.6 25.3 
64.3 3 33.0 ~ 33.4 
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of previously自un-driedsawdu白色 W朗 cookedin 200 cc. of di凶i1ledwater for one 
hour in a st倒 m自r.After fil旬ring阻 dmaking upもo出eorigina.l volume of 2oocc.， 
2% a.ga.r w制a.dded，and was compleもedby following出eu自ua.lprocedure. The 
Siitake mycelia. (sもrainsNo. 434 and No.439) were inoculated on加出ωemedia 
poured in Petri di由自由，and出eirgrowth w朗 mea日ured. The dia.meもerof colonies 
W闘 measuredafもer5， 11， 15 a.nd 20 days of ino巴uba.tion叫 a旬，mperatureof 24 oc. 
B. The resulls 0/ Ihe E認会erim間 Is.
The resul旬町egiven in Table VI. It show自もhatthe growth of two自もrainsof 
Siitake fUllgl，s wa自制entir均 identi叫 1in the same sa.wdust medium， nor wa.s iも
inもhec回 ewhere the帥，wdu司旬 werefrom differenももree自， but of the帥 me
自pecie自・ The la.tter is parhaps due もoth自differenceもhatma.y exi自t日betweenthe 
Table VII. 
Growth of SUもakeMycelium on Sawdust Decoction Aga.r Medium Prepared 





Fungus: Strains 434 and 439， produceil by mating司ingle-spore目taken
from a sporophore coUected at Hutomi-mura， Akaiwa-gnn， 
Okayama-ken. 
Diameter of Colony 
Is mm. 
No. Name of tree 
u'ii:;s I After 21 days 
1 CrY1話oml7・句japonica. . . . . . . . 9.2 20.6 
3 Pinωaemiflor4 . . . . . 23.6 25.5 
4 Abie8.βrma 10.0 18.0 
7 Belula畑中inifol句 ・・ 22.0 37.0 
9 Car仰 ωcar戸時oide8 38.6 52.2 
10 FaguB crenata 33.4 
40.6 
11 " " -・・ ・・・ ・・・・・ 22.0 37.0 
12 Caotanea crenαtα(Sapwood) 25.0 
13 " " (Heartwood)・ 4.0 10.5 15 Quer叩 88erratα・.. . . . . . . 38.0 51.5 
17 ZeU:owa .errata . 5.0 10.0 
18 CerciaiphylZum japonicum . . 17.5 37.0 
20 .PheZloaenaron amurense . 19.5 31.7 
21 Ae8CUZuo turbinαta 30.0 
40.6 ) 41.6 22 " " 
. .・・・・・ e ・ 29.0 
26 Cornuo contrωer8a ・ 39.6 53.8 
28 E平田in湖 japonica 24.6 38.8 
5 T制 gasi・eboZdii・ 17.6 29.5 
6 PetrCJphiZoide. strobiZacea .... 37.6 52.6 
14 Quercuo 8e作ata. . . . . . . . . . . 24.2 43.8 
16 ZeZI:owa8伊rata. 8.3 12.2 
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he乱rtwoodand th自白apwood. rrhe name日ofthe wood自th叫油owedfo.vorable 
growth of fungus 坑rainNo. 434 were in the order， Cerci判。hyllum;aponicum SIEB. et 
Zuoo.， Cornωconlroversa HEltfSL.， Fraxinus ;aponica BI，UME， Pelrophiloides slrobilacea 
REID et OHANDLER， Fagus crenala BLUME， Betula carpinifoh'a SIEB. et Zucc. and 
Quercus serrata THUNB. Thi白 relatiotlshipis generally true in the自trainNo.439. 
The growth of both strain日offungi was poor in Zelkowa serrata MAKINo， Prunus 
serrulata LINDL. var. sponlanea MAKINO and Phellodendron amurense RUPR.; followed 
by Kalopanω n"cinifolium MlG. var. Iypu:um NAKAI and c:たYPlomeria;aponi切 D.DoN‘
The 1・esul偽 of日imilarlyrep伺 tedexperimen旬 are自hownin Table VII. It 
follow自closelywith that of Table VI. The grow出 onthe decoctions of Cornus con-
IrovenωHE凶 L.，Caψ枕宮ca，ゆ>inoidesMAKJ.NO and Quercus serrala THUNB. W:制 found
to be great，er than that of 0.1 the others. In contr剖 t，the growth on the decoction 
of Zelko哩M 干errataMAKINO w制 extremelypoor. 
V. E玄perimen'旬 onSawdust Culture Medium. 
( 2) Culture in Test Tubes. 
A. Melhods. 
The so.wdusts uBed in thi日experimentwere received in May， 1936，' froll the 
Tuyama Forestry Station. The tre白目。on自istingof 21 families， including 30 species， 
are listed in Table II. Three日train白ofSiiもakefun葱us;employedinthe自eexperi-
ments are 1おもedbelow. One or two日trainswere used at 0. time in eo.ch experi-
menι 
Stro.in No. 4， (A 6 x D 1)， medium自Izesporophore and fa.st growing， strain 
No.23， (A 6 x N 2)， medium ωlo.rge size and straIn No. 56， (K 6 x N 1)， medium 
to lo.rge sIze. All of th自白eR.l'e improved日trainsproducing abundo.nt 8porophores 
develop自da七thisIn自titute.
Having had some di鐙cultiesin obtaining 0. uniform growth in the previou自
experimenもwithlarge mouth glas自botもles，in the presenもexperimentthe ordina.ry 
gla.B自民sttubes of 18 mm. in dia.meter were u自ed. 20 g. of dried sa.wdust wa.s 
poured into ea.ch of these test tubes， a.nd wa自moi自tenedwith 10 cc. oftap wa.ter. 
The moistened自o.wdustin th自testtube was lightly p蹴 kedwith 0. glo.ss rod， and 
the whole 'was autoola.ve for 30 minutes at 151bs. pressure. When the sawdust 
WR.B found to have forced it自wayup and ho.ve o.dhere to the side of the test i.ube， 
iもwascarefully scraped down and po.cked in place with 0. sterile gl朗自 rod. Tωt 
tubes w自reinoculated with well developed自o.wdu前 culture自ofthe Shiitake 
funguB. To insure 0. perfect contact， the introduced inoculum w制 lightlypressed 
down again抗出e白ubstra.tumwith 0. sterile glas自rod. The inoculated test tubes 
were incubat，ed a.t 24 00.， andもheextent of growth was meaBured at the ends of 10 
and 15days. 
B. Resulls: The E.fecl o/， Size o/， Sawd.踊 IParlicle and Moislure 10Ihe Develeが
m側 Io/， Ihe Fungous Mycelium. 
The growth of the fungous mycelium on自a.wdu此 mediumwas not only In-
flueced by the kind of tree from which the so.wdust was made， but 0.180 it自eemsto 
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be e貸ectedby the size of the sawdust partic1es. Furthermore， the amount of 
water that can be added in the prepar乱“onof the sawdust medium shou1d vary 
according1y. Thus to c1乱rflythese points the following experiment was performed. 
S乱W正lu日tprepared from the following six kinds of tree白wereu自由d:Quercus 
serrala THUNB.. Cornus conlr()'{)ersa HEl¥I自L，λfachilusThunbergii S. et Z.， Acer piclum 
THUNB. var. PaxliSCHW. 'subvar. eupi'c/rlm PAX， Albizzia yulibrゐsinDURAZZ var.モte仰 sa
KOIZ.， and Pelrophiloides slrobi/acea RElD et OHANDLER・ Th自由awdustpartic1es that 
passed through the 3 mm. sieve bu t remained in the 2 mm. wa日 designatedas 
"large ". In 0出erword臼 the1arge p乱rtic1eshad R diameter of 2 -3 mm. By a 
simi1乱rmethod of preparatioD， the“medium"日izepartic1e白 h乱d1.5 -2 mm.， and 
the “自mall"partic1es had乱diameter1ess than 1.5 mm. 20 ce. of自awdustwas placed 
in a test tube having乱ninner diameter of 18mrn.乱ndto this， 7， 10 and 12cc. of tap 
water wa自 added. Fungus str乱，inNo. 4 was inocu1ated into the prepared sawdust 
media and was incubated at a ternperature of 24 00. Observations were made at 
the end of 10 and 15 day自ofincubat.ion by measuring the extent of growth of the 
myce1ium along the wall of the test tube. The re自ult日areshown in Tab1e VIII. 
Table VIII. 
Growth of Siitake Mycelium OD Sawdust Medium: Effects of the Size 
of the Sawdust Parlicle and the Moisture Content of the Medium. 
Experiment began on January 10， 1940. 
Growth il mm. Growth in mm. 
Name of tree 
Size of particle after 10 day目 after 15 days 
(Diameter in mm.) 
普 7cc Iω 7 cc I 10C 12 CC 12 CC 
QuerCt甜
Large (2 -3) 34.0 40.5 46.0 48.0 
Medium (1.5 -2) 27.6 29.0 40.3 41.0 
8errata 
Small (below 1.5) 31.3 31.6 45.0 42.7 
.0，併抗瑚
Large (2 -3) 43.0 41.0 5::.3 54.0 
Medium (1.5 -2) 40.3 41.0 57.7 52.2 
contrOtlersa 
Small (below 1.5) 34.3 32.3 47.3 45.l5 
Machilus 
Large (2 -3) 41.6 42.0 49.0 47.0 
Medium (1.5 -2) 32・6 36.0 44.3 48.0 
Thunbergii 
Small (below].5) 28.3 26.6 40.0 40.7 
Larg坦 (2 -3) 41.6 38.0 55.7 50.0 
.Acer 
Medium (1.5 -2) 30.6 30.0 45.3 44.7 
paZmatum 
Small (below 1.5) 32.0 33.6 47.5 48.0 
.Albizzia 
Large (2 -3) 24.5 30.3 37.0 41.7 
Medium (1.5 -2} 24.3 82.3 34.3 31.3 
Julibrissin Small (below 1.5) 22.5 26.6 32'7 40.7 
Large (2-3) 37.3 32.3 57.3 51.7 
Petrophilowes 
Medium (1.5 -2) 38.6 36.6 56.3 52.7 
8trobilαcea 
Small (below 1.5) 33.0 34.6 51.7 52.7 
骨Thevolume of wa回radded to 20 CC of dry目awdust.
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Although in view of th白facもthatthe growth of Shiiもak向fungusis insuenced 
by the白izeof sawduflt particle， the amount of moistur自andthe kind of tree from 
which the flawdu叫 isma.de， furもhermade it di血cultto make a1 the condition自
optimum. The present experiment was cOllducted乱soutlined a.bove， and the 
resul旬 werecompared among tho日etha品目howedb伺 tmycelial growth日. The 
compari自onis given in Table IX. 
Table IX. 
Relation 'of Size of Sawduilt PaIticle in SawdusもMedium
to the Growth of Sutake Mycelium. 
Size of四awdustparti巴le: Large， 2 -3 mm.; medium， 1.5 -2 mm. ;日mall，below 1.5 mm. 
Growth in mm. Growth in mm. 
after 10 day目 after 15day目
Name of tree 川Med叶Small州 Med叶Small
Quercm 8errω0・ 40.5 29 31.6 48.0 41.0 45.0 
Cornu8 contro旬。'8a . . . . ， . . . 43.0 41.0 34.3 54.0 57.7 47.3 
MachilωThunbergii 42.0 36.0 28.3 49.0 48.0 48.0 
Acer p'ictum . . 41.6 30.6 33.6 55.7 45.3 48.0 
Albizzia JtllibrUl8i叫・ 30.3 28.3 26.6 41.7 38.3 40.7 
Petrophiloideo 3trobiZacea 37.3 38.6 34.6 57.3 56.3 52.7 
Note: The figures in bold type indicate the greatest growth. 
According to thi自 experiment，the Shiitake mycelium grew bωt when the 
sawdusts were of large particles -2 -3 mm. in diameter. The medium自izedparti-
cles -1.5 -2 mm.-were next in order and th自白ma11particle自由owedthe le幽も
growth. 
If the moisture content i自takeninto con白ideration，and compared among the 
six different色ree日， Quercus serrata TauNB.， lIfachltus Thunbergu' S. et Z.， Albizzia 
7ulibrissin DURAZZ. var.ψeciosa KOIZ.日upportedthe fungu日 betterwhen 10cc. of 
water w嗣 addedrather than 7 c. This w制 truein the media compo自edof large 
倒 we11帥 medium白izedpa.rticl倒. With Cornus controversa HEM目L.better result 
was 0 btained by the乱dditionof 10 cc. waもerto the large particled sawdust 
medium， while the opposite was true in the medium自ized自a吊rdust.In Acer pictum 
THUNB. var. Paxii SCHW. sub'var. etψictum PAX and Albizzia 7ulibrissin DURAZZ var. 
宅fJeciosaKOIZ， slightly be悦ergrowth was observed with 7 cc. water. There w鍋
bu t a very little di貸erencebetween 10 ahd 12 c. 
Further experiment was conducted using 30 di貸erentkinds of wood. In 
view of the fact that it w闘 di鐙cult句 havev乱riationsin the moistUl'・econtent， &1
the media were made cont&ining 10 c. of waぬrper 20 cc. of醐 wdust. The ex-
per也lentalre自ult自乱re自hownin Table X. 
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Table X. 
Relaもionof K泊dof Sawdu同組.dtb位 Sizeto the Growth of Sutake Mycelium. 
1. Amount of Growth and Aeria.l Mycelium Formed a1'ter 9 and 15 days 
of Incubation at 240C. Average of 3 Petri.dish Cultures. 
Size of parti巴I自由 :Large， 2-3mm.; medium， 1.5-2mm.; 
and small， below 1.5 mm. Fungu目 used: Strain No.4. 
Growth in mm. and Growth in mm. and 
amount of aerial mycelium amount of aori5adl amvy日celium 
after 9 day日 after 15 day日





∞ gae j ∞ 司自=唱。~ 冨唱。
1 I PetrophiloideB stro'{ril，αcea • 31.州十 327* 27.3* 30.3 57.7冊 50.3* 52.3-1十 53.4 
2 1 Betulα叫lmifolia. . 33.0* 31.5* 28.0* 30.8 55.0惜 46.0掛 51-.7* 50.9 
!I I Carpintl8 carpino“eB' . . 26.6+ 27.0+ 20.3+ 24.6 51.6* 55.7* 49.7* 52.3 
4 1 Castαnea crenata . . . 21.3* 15.3+ 18.0+ 18.2 32.3* 25.3骨 25.0+ 27.5 
51 Quercωacutα 17.5* 14.0+ 14.0+ 15.2 37.0H十28.0骨 30.7* 31.9 
6 I QuercUB Bf付。ta 24.3惜 27.0* 29.0* 26.8 46.7冊 41.3惜 45.3* 44.4 
7 I Zelkowa serrata 土 4.0 土 2.0 土 5，3土 6.7土 6.0 
8 I Euptela pol抑nara. . 33.5+ 29.3+ 30・3+ 31.0 59.0惜 45.7* 回.0* 51.6 
91 Ma伊 oliαobo凶ω 22.0* 18.3+ 17.0* 19.1 29.3* 22.7+ 17.0+ 23.0 
10 Actinodαphne loncifolia 27.3柵 33.7* 28.7+ 29.9 53.0叶 49.71ト47.7* 50.1 
11 Cinnαmomumjαponi側 m . 33.3-1t十 32.7* 30.3朴 32.1 62.7-1t十 5-3.3惜 57.0* 57.7 
12 Machiluo Thunbergii・.. 31.5tH-32.0* 29.7* 31.1 49.0惜 日.0惜 54.3* 53.1 
13 Prunus serrulatα・. . . 12.6+ 7.0+ 11.3+ 10.3 24.3* 16.0朴 17.7* 19.3 
14 Albizzia JulibrI8sin 20.0* 20.7* 20.3* 20.3 38.0惜 35.7惜 41.3* 38.3 
15 αadrast匂platyω叩α・.. 21.0* 22.0* 18.0+ 20.3 36.3* 29.0骨 34.3* 33.2 
16 Picrasma q闘訓oides. . . 21.0惜 24.0+ 20.7* 21.6 42.5-1十 50.3* 40.0* 44.3 
17 Acer rufinerve . 23.7* 29.7+ 28.0+ 27.1 44.3* 44.3* 45.7* 44.8 
18 Acer palmatu叩 20.0+ 26.5+ 28.3+ 24.9 43.0骨 49.0+ 47.3* 46.4 
19 Acer pictum. . . . . 25.3朴 23.3+ 26.0+ 24.9 51.3tH-37.6+ 50.3* 46.4 
20 Melio8ma m'Y・4αntha. 13.3-1t十 9.7+ 11.5+ 11.5 27.7* 22.0+ 19.5+ 23.1 
21 Camelliりα伊 nica 29.0* 29.0+ 24.0+ 27.3 50.0惜 46.7* 36.7* 44.5 
22 Idesia polycαrpa . 15.0+ 19.0+ 22.7+ 18.9 35.0+ 39.0骨 38.3* 37.4 
23 AraZiαelata. 13.7* 17.7+ 15.3+ 15.6 28.6* 27.0+ 27.0* 27.5 
24 A世間baja:伊n必a.. . . . 20.0* 23.3+ 23.7+ 22.3 39.3* 34.0+ 30.0* 34.4 
25 Cornu8 r.ontrover8α・ 33.0惜 29.7朴 26.6+ 29.8 59.3-1十 48.7* 52.3* 53.4 
26 Clethra barl)ine開I8・ 22.3+ 19.5+ 22.3+ 21.4 40.7+ 32.5+ 40.3+ 37.8 
27 Pie巾 ja伊 純化α 27.7情 29.54十 26.3* 27.8 49.3惜 33.3* 42.31¥十 41.6 
28 Diospyroo kaki . . . . . 17.0* 22.0* 18.7+ 19.2 38.7* 39.5* 38.3+ 38.8 
29 Ptero8tyrax corymbodum 16.7* 24.3* 23:0+ 21.3 39.3-1十 36.7* 37.7* 37.9 
30 Styrax ;'aponic唱 25.3* 24.7+ 23.7+ 24.6 43.5* 41.3* 44.7* 43.2 
-According to Table X， there were di貸erence日 inthe amounもofgrowth de. 
pending u ponもhe日izeof the sawdu日tpo.rticle. Ifもhewoods t.ha色目howedthe'best 
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Ta.ble XI. 







Rela.tion of K泊dof Sawdust to the Growth of Siita.ke Mycelium. 
11. Amount:of Growth a.nd Aeria.l Mycelium Formed a.fter 10 a.nd 15 Da.ys 
of Incuba.tion a.t 240C. -Average of 3 Petri.dish C叫tures.
Fungu目 us白d:8train目No.4and 23. 
Growth in mm. and Grow色hin mm. and 
amollnt uf aerial mycelium amount of aerial mycelium 
Name of tree after 10 days af色er15 days 
No.4 I No.23ドV何日 No.4 I No・23IAv叫 8
Petrophiloide8 8trobilωω 33.5惜 29.5惜 31.5 56.5惜 54.0掛 55.3 
Betulαu.lmijolぬ ・・・. 30.3惜 30.5-1廿 30.4 回.0tI十 51.5掛 50.8 
αIrpi時間carpinoide8 ・・ 36.7惜 30.0惜 33.4 59.0惜 ::5.0 tI十 57.0 
α岨taneacrenata ・.. . 21.0 冊 25.5惜 24.8 33.0俳 38.0附 35.5 
Qu.erCl緒的u.tα ・・ 22.0柵 22.0附 22.0 39.0惜 34.5柵 36.8 
Qu.erC'U8 8errαta . . . . 29.3惜 27.5-1十 28.4 46.3惜 44.0惜 45.2 
Zelkowa 8e庁'at“-・・. 6.6ー 8.5+ 7.6 8.7+ lM* 11.6 
E叩telapol伊 ndra 33.7* 27.0* 30.4 55.0* 48.5* 51.8 
Magnotia obovata . . . 11心情 25.0 惜 18.0 12.3櫛 40.5惜 26.4 
Ac!inodaphne loncijol句・ 32.0 tI十 26.5惜 29.il 55.0掛 49.0 tI十 50.2 
Cinnamomum japonicu.m 35.0特 31.0 惜 33.0 58.0* 53.0 tI十 55.5 
Machil叫 Thu.nbergii ・・ 32.7 tI十 23.5 tI十 28.1 61.3 tI十 48.0惜 54.7 
P門4nt岨 8e門司!lωa 10.7* 12.0櫛 11.4 20.7* 21.0 冊 20.9 
Albizzia Ju.libr・旬8in 28.3 tI十 26.5惜 27.4 41.0 t 46.0 tI十 43.5 
(Jl(~raBt匂 p!atycarpn . . 25.3 -1廿 23.5 t十 24.4 40.3惜 41.5骨 40.9 
P抑制maqt糊脚色dω ・. 23.7* 25.0-1十 24.4 55.7 tI十 51.5 tI 53.6 
Acer ru.f:仇erve 29.7+ 28.0+ 28.9 53.3+ 49.5+ 51.4 
Acer凹lmatu.m -・ ・ー 33.3* 26.0朴 29.7 54.0* 4!l.5櫛 51.8 
Acer pictu.叫 ・. . . 31.0朴 29.0* 30.0 52.3 * 50.0* 51.2 
Me!iosma myr句ntha 16.7 tI十 9.5 tI十 13.1 28.3冊 17.0惜 22.7 
Camellia japo附 a . . . 27.3* 25.0柵 26.2 46.7惜 47.0 tI十 46.9 
Ide8Ia polyca!・pa 29.3* 2M惜 27.4 46.3 -1十 44.5 tI十 45.4 
Aralia eZata 14.3* 15.5* 14.9 28.0* 30.0骨 29.0 
Au.cu.bαjapon仰・.. . 26.0+ 21.0 + 23.5 43.3 + 36.5+ 39.9 
Cornm controver&a . . . 38.0 惜 33.0 t十 35.d 61.0 -11 54.0 tI十 63.5 
Clethra oorbinerl'I8 25.0* 21.0* 23.0 43.7怖 28.5* 36.1 
Pie巾 jl存JOnica・.. . 28.7世 22.0 柵 25.4 48.0* 45.0 tI十 46.5 
DioBpyr08 kaki 33¥0 -t十 27.0* 30.0 55.7* 52.0* 53.9 
PterIJ8tyr= corymbo8um・ 22.0* 28.0 t十 25.0 44.7 tI十 53.5情 49.1 
E見習T叩炉開向q ー‘・・ 25.0+ 25.0+ 25.0 41.7 * 35.0* 38.4 
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The result自hOW8that when the saWUU8t particles are below 1.5 mm. in dia-
meter， the growth of出efungu8 was found ωbe extremely poor. In the medium 
自izeusawdus旬，もhefungus grew better up til 9 days' time， but w制 overtaken
later by the large particled media. In general， there was but乱slightui貸erencein 
the grow出 betweenthe large and the medium sized p町もicles.
Table XII. 
Relation of Kind of Sawdust色othe Growth of S首takeMycelium. 
llI. Amount of Grow也 andAerial Mycelium Formed after 
10 and 15 Days of Incubation at 24oC. 
FunguB used: Strain自No.4，23 and 56. 
Growth in mm. and Growth in mm. and 
amount of aerial mycelium amount of aerial mycelium 
No. Name of 紅白骨
after 10 day自 af色er15 days 
o.4INO.23jNO.56IA:;: ag自 age 
1 I Petrophiloide8 8trobilαcea・ 41.3*十 :18.7 tI十 43.3*十 41.1 56.0惜 61.3惜 66.3*十 6l.2 
“ 。Betula ulmifol匂 ・. 32.7惜 33.7*十 37.7惜 34.7 48.3*十 49.0惜 51.71什 49.6 
3 Carpinus carpinoide8 . . 35.3* 36.0特 41.0特 37.4 51.3惜 54.3* 64.7#十 56.7 
4 Ca8tαnea伊 enata . . . . 24.3特 25.7* 26.0悦 25.3 33.0* 37.3* 36.'7* 35.6 
5 I QuerC1l8 α例~a . 25.0* 25.0* 24.0* 24.6 39.61十 38.0* 33.0* 38.5 
6 I QuercU8 8e何回ta . . 35.7特 36.7* 40.0骨 37.5 54.0* 53.0* 60.0* 55.9 
7 I Zelkο'Wα8errata 5.2土 5.5士 6.0+ 5.6 5.7士 7.0土 12.0土 8.2 
8 I Euptela polyandra，. . . . 36.0+ 37.7+ 41.7* 38.5 52.0+ 58.6* 59.3* 56.6 
9 Magn(Jlia obovata 15.7+ 28.7*十 32.的骨 25.4 14.7* 35.7* 38.7* 29.7 
10 Actinodαphne Zon舛foliα 40.7特 34.7* 33.0* 36.1 54.0特 54.0特 52.7* 53.6 
11 Cinna71l仰 lUmja'f.陪nicum 42.0*十 41.0惜 43.3*十 42.1 60.0tl: 58.6叶 58.叫廿 58.8 
12 Machilu8 Thunbe-rgi ・ 39.3掛 33.0* 38.3*十 36.9 59.3*十 52.叫什 58.0惜 56.5 
13 Prunu88e押叫1αta・ 15.7*十 16.3* 16.0* 16.0 22.0* 25.0特 25.0* 24.0 
14 AZbizzia JuZi扮"I88in . . . 27.3惜 27.7*十 27.0僻 27.3 40.叫廿 37.3*十 38.3*十 38.5 
15 Cladra8t句platyωrpa. 28.7惜 26.0* 30.3*十 28.3 43.3* 45.7*十 49.3制ー 46.1 
16 P句ra8mαq咽 88めidω ・. . 40.0* 36.5* 40.7* 35.7 56.8骨 56.0* 58.7-t1 57.0 
17 Acer rufinerve・ 36.3* :~2.3+ 3'7.7+ 35.4 55.7+ 5l.3+ 56.7+ 54.6 
18 Acer pal刑atum 38.6+ 33.7* 39.7* 37.3 60.'1* え，3.3* 63.0* 59.6 
19 Acer pictum. . . 35.7* 34.01十 39.3惜 36.3 54.3* 53.0制 52.7* 53.3 
20 Mel'UJsmαm伊匂1'100. . 17.0* 18.州十 9.0+ 14.7 2'¥.7* 24.0特 17.0* 22.2 
21 Camelliajαponico ・ 28.7* 25.7* 26.3+ 26.9 42.0+ 42.3+ 38.7* 31.1 
22 Idesia polycarpa・. . . . 30.3+ 29.7* 33.7* 31.2 45.7骨 45.0骨 50.5骨 47.1 
23 Aralぬelata. 20.7+ 21.3* 26.7* 22.9 34.0* 33.7朴 39.3*十 35.7 
24 A側加japon伽 35.3+ 32.3+ 34.0+ 33.9 52.3+ 47.7.+ 51.7+ 50.6 
25 Cornu晶contrωer8晶 ・ 41.7+ 37.吋甘 41.0掛 40.1 59.4-t1t 55.例廿 58.6*十 57.7 
26 αethra barbiner均 34.7*十 29.3* 32.3* 31.2 50.3* 47.0* 50.0骨 4~.1 
27 Pieri8ja仰洞化α 33.7* 34.7柵 34.3*十 34.2 50.3* 54.0* 55.6* 5も9B.‘3
28 Dio8附r08kαki・ 40.0* 35.0+ 40.0+ 38.3 61.3* 57.叫十 60.0* 59.4 
29 Pterostyraa CO'1ヲ明bosum ・ 32.3+ 31.7惜 38.0制 34.0 45.0$ 45.0*十 53.71廿 47.9 
30 Styraaj.α，pon必a 33M十 34.0 34.3 33.8 52.0 53.7 52.7 52.6 
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C. Resulls， (cont.) - The Kt'nd 0/ Sawdusl in Relalion 10 Fungous Growfh. 
Having found thatもhesawd国防 ofmedium and large自izeparticles were 
more favorable for fungous growth，出自 medium自ized自awdustwer白 usedin出i目
。xperim白E仁 Th白amounもofmoisture to be applied to出esawdust must very with 
出esize I1nd th白kindof wood from which the sawdu前 wasprepar白d，buもinthis ex-
periment， water was applied in all cases a.t the rate of 10cc. per 20cc. of dried saw-
dust. The rnaterial was incubated at 2400. fo1' 10 and 15days， after which the ext白nも
Table XIII. 
Relation of Kind of Sawdust ωthe -Growih of Sutake Mycelium. 
(Avぽ'ageof Experiments 1， 11，阻d111). 
Growth in mm. after 10day目 Growth in mm. after l1iday目
No. Name of tree 。唱申』h 。匂国』Exp. Exp. 17f Aver・ Exp. EIzI p. EIxI p. Aver-I II age I age 
1 Petr叩hil侃de88trobilacea 33.7 31.5 41.1 35.4 3 50.4 55.3 61.2 56.6 2 
2 Bet仇 ulm約1旬， . . 34.2 30.4 34.7 33.1 6 50.9 50.8 49.13 50.4 11 
‘9 • Carpinm carpinoide8 27.3 33.4 37.4 32.7 8 52.3 57.0 56.7 55.4 3 
4 Castanea crenata ・ 20.2 24.8 25.3 23.4 24 27.5 35.5 35.6 32.9 25 
5 Quercωacuta ・ 16.9 22.0 24.6 21.2 26 31.9 36.8 38.5 35.7 24 
6 Qer棚附仰・ 29.8 28.4 37.5 31.9 9 44.4 45.2 55.9 48.5 14 
7 Zelkowa 8errata・ 22.2 7.6 5.6 5.1 30 円.0 I1.S 8.2 8.6 30 
8 Euptel“伊lyandra 34.4 30.4 38.5 34.4 4 51.6 51.8 56.6 53.3 6 
9 品{ag即 lia000叩 ta. . . 21.2 18.0 25.4 21.5 25 23.0 26.4 29.7 26.4 27 
10 Actinodaphne loncilol匂 33.2 29.3 36.1 32.9 7 50.1 50.2 53.6 51・3 9 
11 Oin附 momumja伊山um 35.7 33.0 42.1 36.9 2 57.7 55.5 58.8 57.3 1 
12 Machilus Thunbergii 34.5 28.1 36.9 33.2 5 53.1 54.7 56.5 54.8 5 
13 Prun'惜 8errulata 11.5 11.4 16.0 13.0 29 19.3 20.9 24.0 21・4 29 
14 Albizz鈎 Juli俳句8In 22.6 27.4 27.3 25.8 22 38.3 43.5 38.5 40.1 22 
15 Cladrast匂platyc品rpa 22.6 21.4 28.3 25.1 23 33.2 40.9 46.1 40.1 23 
16 PicrωmαquωFωideo 24.0 24.4 35.7 28.0 15 44.3 53.6 57.0 51.6 8 
17 4cer rufin例 e 30.1 28.9 35.1 31.5 11 4-1.8 51.4 54.6 50.3 12 
18 AC!lr仰 lmahim・. • 27.7 29.7 37.3 31.6 10 46.4 51.8 59.6 22.6 7 
19 Acer 'P同叫飢 27.7 30.0 36.3 28.0 16 46.4 51.2 53.3 50.3 13 
20 Meliosma m!/l-iantha 12.8 13.1 14.7 13.5 28 23.1 22.7 22.2 52.6 28 
21 Camell句jar;師nica 30.3 26.2 26.9 27.8 17 44.5 46.9 31.1 40.8 21 
2宮 Ide8Ia伊lyca中。 21.0 27.4 31.2 26.5 21 37.4 45.4 47.1 43.3 18 
23 Aralia elata . 17.3 14.9 22.9 18.4 27 27.5 29.0 35.7 30.7 26 
24 A叫例必ajapon必a 24.8 23.6 33.9 27.4 19 34.4 39.9 50.6 41.6 19 
25 C抑 n哨 controver8α ・ 33.1 35.5 40.1 37.2 1 53.4 53.5 57.7 54.9 4 
26 Cltl&ra barbinerVI8 23.8 23.0 31.2 27.0 20 37.8 36.1 49.1 41.0 20 
27 Pier旬jα伊nica・ 30.9 25.4 34.2 30.2 12 41.6 46.5 53.3 47.1 15 
28 D句8pyr08kaki 21.3 30.0 38・3 29.:1 13 38.8 53.9 59.4 50.7 10 
29 f苛伊'08tyrαa;c'凹'ym008um 23.7 ~5.0 34.0 27.6 18 37.9 49.1 47.9 45.0 17 
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Tab1e XIIr presenも自由esummarized resu1ts of Tab1e自Xto XII， andもhere自ults
o.re expl'essed in curves of. Figure 1. After 15 day自ofincubaもion，th白fungu自was
found to h乱vem乱debesもgrowthin sawdust made from Cinnamomum jatonicum SIEB. 
followed by Pelrothi・'loidesslro{Jilacea REID et OHANDLER， and ot.her自 inthe-order of 
Cartinus caゆinoidesMU.INO， Cornus conlroversa. HEMSI" Machilus Thunbergii S.的 Z.，
Eutlela tolyandra SIEB. et Zucc.， Aαrticlum THUNB. var. PaxiiSCHW. 6ubvar. euticlum 
PAX， Picrasma quassim冶SBENN， Aclinodaphne 1僻村(oliaMEJ自白，N，Diostyros kaki THUNB. 
var. sz1veslrお MAKINO，Belula ulmifolia SJEB. et Zucc.， Acer palmalum THUNB. and 
Acer rufinerve SIEB. et Zucc. All ofもhemhave made more than 50 mm. of growth. 
Next in order were Quercus serrala THUNB.， Pieris jatonica D. DON， Slyrax iザ仰icum
S四B.et Zucc.， Pleros砂raxcorymbosum SIEB. et Zucc， Iriesia tolycar，μ盟AXIM，Aucuba 
jatom'ca THUNB.， Clelhra barbinen.岨・SSIEB. eもZucc， Camellia japonica L. var. norlensゐ
MAKINO， Albizzia Julibrissin DURAZZ var.ψeaosa KOJZ and Cladraslis tlalyωゆaMAKINO， 
making more than 40 mm. of growth， and Quet.cus acula THUNB.， Caslanea crenala 
SIEB. et Zucc， and Aralia elala S皿M.wilh more七han30 mm. of growぬ;五nally，
出0自eもhatmade 1e自白than30 mm. were Magnolia obo仰向THU由B.，lJfelzωma m yriantha 
8IEB. et Zucc， Prunus serrulala LINDL var.宅fJonlaneaMAKINO and Zelkowa serrala 
MAKINO， .among whicc Zelkowa serrala MAxINO自howed出epoorest growth. 
VI. The Effect of the Addition of VarioU8 Nutrients 
， to the Sawdust Culture Medium. 
A. Malerials and Methods. 
For culturing the Shiitak白 fUllgu日， besides pure自awdust，which was u自edas 
七heb朗 icmaterial， other nutrient自制 rice-or wheaιbran， potato， soybean凪 uce，
or decocction of onion bu1b， were added， alld their e鐙ecton the deve10pment of 
仙efungu忌myce1iumw朗自tudied.
The roethods 0:1 preparation were a自follow自:
( I) Pur.e Sawdust Medium. To Pinus 4ensグ'oraSIF.Jl. et Zucc sawd知的， suffi-
cienもwaterwas added andもhroughlymixed. The moi自turecontent wa自自uchthat 
uo free water dripped when sque回 edby hand. 
( 2) Sawdust-med.加'11. Identica1朗 in(1)， but 1;-'-6臼ucroseBo1ution was used 
in moi自teuingthe sawdust. 
(J) Stiwdusι.Rice.bran.sugar lJfedium. To 1 part of medium prepared品目in
(2)， 3 parts of rice-bran was added. 
(4ノSawdusl-WJzeal-bran-Sugar lJfedium・ Wheaιbranw朗 usediu p1ace of 
rice-bran制 preparedin (3). 
(5ノ Sa伺wd厄均おu附SιR晶ic切e-bra仰n-♂Pot.均'al，向0
a叫tt出h自m句 of2却og. to 11iter of t.he rnedium prepared as i1 (3). 
( 6) SawdusJ-Wheal・brar.戸Polalo-SugarMedlum. Wheat-bran wa日目ubstituted
in p1ace of rice brau of (5). 
(7) Sawdusl-Soybean sauce-M劫仰.. 5 % soyb自阻 so.ucewas added in 
p1ace of向ugar自olutionof (2). 
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(8) Sawdusl-Soybean Sauce-Sugar lJfedium. To the sugar回 lutionof (2)， 80y-
bean sauceもvasadded to make up乱59百日oluもiOD.
fタノ Sawdusl-Onion Decoclion Medium. Decoction of onion bulb (2∞g. per 
1∞cc. w晶もer)was u白edin place of sugar of (2). 
fμIOりノ Saw初vcf.ぬ'usf.ムω.心Oωn仰 Decωoc，仙'lion
w乱帥白 added making a 1 % 自回olu比刈t“io叩n.
(I r) Sawdusl-Potato Starch lJfedium. Potato starch wa白added3 % by volume 
to自awdu!!tand su貸icientwaier was added a自in(3). 
B. Resulls. 
The re白ult自 onthe growth of the Shiitake Ilycelium after inoculating the 
above prepared media with the pure growt，h of the fungus and incubating at 2500. 













Relation of Various Nutrients Addedもothe Sawdust Medium 
ωthe Grow也 ofSutake Mycelium. 
Results after 20 days of incubation at 2400. Each i自anaverage of 4 cultures. 
Nutrient自addedto basic Growth of of DmeyntBeitliy um sawdu自tm自dium mycelium in cm. 
Ba自icsawdust medium alone . 9.8 + 
Sucrose . . . . . . . . 9.2 * Sucro自由+riceゐran 10.0 t!It 
Sucro日e+ wheat-bran 10.2 t!It 
Sucro自由+rice・bran+ potato . 10.5 制~
Suorose + wheat-bran + potato 10.4 lIJtL 
Soyb自anS8uce . . .. . . . 8.6 * Sucro目e+白oybean日8uce 9.2 * Extract 01 onion . 9.0 i/t 
Sucro自e+ extract 01 onion . 9.u 1十
Potato starch 9.8 t!It 
Note ~ 1n the column of density of mycelium， the greater member 01 plus signs 
indicate自thebetter or denser mycelial growth. 
According to Table XIV， the fungus m乱debe自tgrowもhin the sawdu自ιrice-
bran-pota旬・sugarmedium and the sawdust-wheat-bran-potato・sugarmedium; 
岨 dwas followed by similar media minus pota加. There was a fair grow出 even
with the addition of only potato自t.arch. This wa8 followed hy the addition of 
sugar or白ugaranu soybe姐帥uce. The use of回 ybean自aucealone produced 
very poor grow出. The elong此ionof mycelia in pure sawdust mediuDl w嗣 not
very di庄erentfrom that occurred in the sawdust-rice-bran-sugar medium， but it 
lacked t，he density of the mycelium. 
VII. Discussion. 
The tests conducted.on the growth of Shiitake mycelium on sawdusts pre-
p晶redfrom variou日kind円 oftree contained in la.rge mouth gla飼 bottle自ortest 
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tubes， and on臼awdustdecoction 
agar media in Petri dishes showed 
that the sawdusts can be divided 
into two 1arge group昂:自uitable，
and un同uitab1efor Siitake cu1ture. 
The comparative re白ultsare shown 
in Tab1e XV. 
Ofthe宵ixp1ant自c1a自由eda白日uit-
ab1e in Table XV， Ca，アinusca，アin(Ji-
des M.AKINO， Pelrothi/oides slrobi/acea 
REID et CHANDLER and Cornus conlro-
versa HEMSL occurred 朗自uita.b1ein 
a1 three experiments， whi1e Fagus 
crenala BLUME was c1as自eoa自白uchin
two of the experimen旬. In the un-
suitab1e group， of the .fiveもree白，
Ze/kowa serrala MAKINO， and Prunus 
serrulala LINDL. v町 .stonlanea MAKI-
NO were common in a1 three experi-
ment自乱lldKalotanω ricinグ"oli・um
MIG. var.lyticum NAKAI， Acanlhotanax 
scuzdot砂lloidesFa. eもSAV.and Phel-
/odendron amurense RUPR. in two of 
the expetiments. 
Con自ideringfrom the above re-
sults， we can conclude thaもforthe 
growth of the Siitake mycelium， 
CaヴinuscaゆinoidesMA耳凶0，Pelro-
thi/oides slrobilacea RElD et CHANDLER， 
Cornωconlroversa Ih:MSL・andFagus
'crenala BLUME. can be rega.rded倒
being high1y Buitab1e tr舵白; and 
simila.r1y， Zelkowa serrala MAKINO a.nd 
Prunus serrulala LINDL. va.r. stontanea 
M.I.KINO can be classed as being very 
un自uita.b1etre伺， fo11owed by Phel-
lodendron amurense RUPR， Acanlhψan-
ax scuzdothyllo的 SFR. et SAV. and 
Kalotanax rI~抑i/o/iumMIG. var. typic-
Um NAKAI. 
1n actual pra.ctice， the culture 
medium is rare1y composed' ofsaw:司
dust a1one， but in most c佃 es，rice-
bran or whea.t-bran， sもarch，or sugar 
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i自由upplemenもedas the added nutrients. Con自equenもly，it. i自highlyprobable that 
the fungu白obtain自mostofit自nUIかhmentsfroll them，乱ndthe question of whether a 
certain sawdust i白日uitableor not自eem自もobe of secondary importo.nce. However， 
in as much a自由e'result.自of、practicalexperienc自白howedth白logsof Pelrophilloides 
slrobilacea RElD， CaヴinuscaヲinoidesMAKINO and Quercus serrala TnUNB.， highly 
favorable， 白血wdustsfrom th白mshould be URed whenever they o.re availa.ble， and 
should avoid 8ueh wood 、制 Zelkowaserrala MAK1NO， Prunus serrulala LINDL. v乱r.
sponlanea MAKINO and Meliosma myrianlha 8lEB. et .Zucc. FUl'thermore， a自由。日ize
of the自a.wdustparticle自 infl.uencesthe rate of growth， pal'ticle自自ma11erth乱n
1.5 mm. in diameter should be乱voided.
The present investigation is not only applicable in making sawdust culture白
of 8iitake mycelium， bu七o.lsoin閲lectinglogs for growing 8iitake mu白hroom.
At the present time， among Fagaceo夙 Quercusspp. and Casl，αn何回pp.;Betula-
ceae， CaφI1lUS日pp.;and Juglandaceae， PelroPhiloides spp. are being employed 
principally for 8iit乱keproduction， but litle consideratiρn is given to other kinds 
of tree. This study， as自hownin Fig. 1， brought out. the facts that Pelrophiloiries 
slro1niacea REID et CHUIDEB of Juglandaceae， Belula ulmifolia 8IEB. et Zucc.， 
CalアinuscalアinoidesMAKINO of B凶ulaceo.e乱Isomake excellent logR. Among F乱ga・
ceae，凪pwoodof Caslanea crenata 8IEB. et Zucc. and Quercus serrala TBUNB.， pro-
duced exceUent growth;日lightlyinferior growもhin Q/~ercus acula TBUNB.， while 
extremely poorer growth in th白hel.rtwoodof Caslanea crenala 8IE.I:I・自tZucc. 
The growth of the fungu日 in the 自8.wdu月旬 of Quercus serrala THUNB. 乱nd
Ql#!rCUS acula THUNB. of F白伊ceaewer白 ev白nmore inferior than tho回 found in 
Lauraceae， (Aclinodaphne loncグoliaMEIS自民 Cinnamomumノりom・'cum8lED， lJfach71us 
Thunbergii 8. eもZ.);Eupもeleaceae，仁EuPlelapolyandra 8mB. et Zucc.ノ;8imo.ruba-
ce乱e，(Picrasma quassi・'oidesBENN.); Aceraceo.e， (Acer palmalum T町 NB.，Acer piclum 
TBUNB. var. Paxii 8CHW・自ubvar.euptclum PAX.， Acer rufinerve 8IEB. et Zucc.) ; 
Cornaceae， (Aucubaノ'aponicaTHUNB.， Cornus conlroversa HEM日1.);and Ebenaceae， 
(Di・0貌yroskaki THU:Ss. var. silveslrおMAKINO)and時proachingtho.t found in Legu-
minaceae ( Al，的 Zla戸libriss仇DUlIAZZV乱r.speciosa KOIZ， Clad， as/is plalyca1アaMAKINOノ;
8tyracaceae， (Slyrfj:-りザonica81回.eもZucc.，Plero_slyrax cOlymbosum 8IEB. et Zucc.ノ.
The pre自entstudy r白V倒 ledthat for 8iitake mushroom product，ion， logs should 
not be restricもedto the自everalm白rnber白ofFagaceae， Betulaceae nor Juglando.ceae 
剖 traditioDflllythought， but they should include also sorne members of Lo.uraceae， 
Acel'a.ceae and Cornp.ceae制;wel，since they make eomp乱r乱ble0)，' evel1S uperior 
growth than the form白rmember自・
KITAJIMA， (Shokubutu oyobi Dobutu， 8: 1 : 210 -214， 1940)帥y白:“8iit.ake
fUllgUS develops i匂 fruitingbodies after absorbing t.heir nuri自hmen総fl'omthe自ub-
stratum -con自istingprincipally of ce11u1ose and lignin contained in woody ce11 
walls; h白nce，8iit.ake自porophoreswilI develop on any deciduou日t1'eeprovided the 
8ubstratum does not contain poi白onousmaterial自 to出efungus. The writer， in
fact， ha自 obtained乱bUlldantproduction of 8iitake mushroom日 onAcer piclum 
TBUNB. var. p，仰が8CHW.1mb刊 r.eupiclum PAX. 1n time自 ofshortage of st乱nd乱rd
materia1s， val'ious misce11乱.neoq.自 wood自 oc巴urringnatura11y in abundance in 1.1 
Studie目onthe Effe巴t01 Kind自 01Tree in Culture Medium 
upon the Growth of Cortinell哨 B"keÚy~~m~ -i. ---- 59 
pa.rt.s of Japa.n Proper should be substituted， a.nd this will become a.n important 
fa.ctοr in出edevelopment of our na.tura.l resource." Our re白ultsagree with his 
sta.tement， for we a.lso obtained good grow出自onseveral meoobers of Acera.ceae. 
The mycelia.l growth wa.s e日peciallypoor on only Zelkowa serrata MaKINO， 
Prunus serrulata L悶DL.var.宅pontaneaMAK1NO， Me!io~ma myriantha SIEB・etZucc， a.nd 
the;v should b白a.voidedfor the自a.keof 'sa.fety. On the log of Prunus Yedoensis 
MATUMURA， (10 -15 co.)也ea.uthor臼， howev.er， obぬinedSiita.ke oou自hroomー in・
ocula.ted on昭r泊g.1936 and produced fruiting bodies on a.utumn， 1938. In thi自
明日e，there円。emedto be 80differenc白ofgrow出inthe heartwood a.nd the sa.pwood. 
On Prunus serrulata LINDL. va.r. stontanea MA:KINO， Polystic/us versicolor usua.lly in-
vaded the log and ca.ased much自poilage. A further report on the rel叫ionbe-
tween the kind of wood and Siitak白mushrooooproduction白hallbe presented la.ter 
under a自epa.ra.tetitle. 
VIII. Summary. 
1. The presenもsもudyrepor旬 onthe relation of kind of sa.wdust a.ndもhe
supplelllen十arynutrients toもhegrowth of t，he Siitake mycelium. 
2. Sawdusts used in the pre日entexperiment were prepa.red frooo various trees 
grown in Hirosima， Nitiha.ra. and Tuyama. Forestry Stations. They included a 
tota.l of 24 fa.milie白a.nd41 speoies: Pina.ceae (4 spp.)， Jugla.nda.ceae， Betula氾eae
(3 spp.)， Fagaceae (4 spp.)， Ulmacea.e， Eupteleacea.e， Cer叫diphyllacea.e，Magnolia-
ce乱e，Laurace80e (3 spp.)， Ros8oceae， LegumIllacea.e (2白pp.)，Rutace80白，Sima.ruba.cea.e， 
Acerace80e (3 sppふHippoc踊 tan8ocea.e，Sabia.ceae， Th自8ocea.e，Flacourtiace8oe， Ara.lia-
ce80e (3 spp.)， Cornace8oe (2叩p.)，C自由r80c他自， Eric叫伺e，Ebenaceas 80nd Sもyr8oc8o-
C伺自 (2spp.). 
3. Studie自 on出erel8otion of kind of sawdustもothe grow出 ofthe Siita.ke 
mycelium w制 conductedby (1) using only pure自a.wdu的 80Sthe culturing medi-
umー thi自experimentw朗 divid吋 lnぬ 2p80rもS，on白U白ingthe la.rge mouth glass 
bottles of one pound c8opacity， and the other using ordina.ry test tubes 18 mm. in 
dia.meter; 80nd (2) u円ings80wdust decoction ng町 mediummade by ∞oking one 
p80rt of s80wdust in 10 p80rts of wa.もer.
4. There was 80 slight di自crepa.llcya.mong the three experiments conducted 
above，but as a whole，piiuke mycetium made very favorable growth in the order 
of Cartinus caゆinoidesMAKINO， Petrothl7oides strobilacea REID eもCHANDLER，Cornus 
contrωersa HEMSL. followed by Fagus crenata BLUME・Allof出ese80re commonly 
U自ed80S logs for Siitake mushroom cultur8. Compar8oもively，good growth白were
obtained on Tsuga Sie/Joldii CARR.， Aesculus /urbinafa BLU:ME， Cercidithyllum jatonicum 
SIEB. eもZucc.，Cornus conlroversa HEMsr..， Ci・nnamomul1lノ"atonicumSIEB. JJfachilus 
Thunbergii S. et Z. a.nd EUt/ela tolyandra SlEB. et Zucc. 
5. Mycelお1growth w朗 poor倒も onZelkowa setra/a MAKINO， Prunus serrulata 
LINDL. va.r. spont.まneaMAKINO and w闘 followedby Phellode.ndron amurense RUPR.， 
Acanthotanω sciadophylloides FR. et SAV.， Kalotanax rz仰ず"oliumMIG. va.r. /)少icum
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NAKAI， Aralia elala SEEM.， Magnolia obovala THUNB.， a.nd lJfeliosma myrianlha SIEB. et 
Zucc. 
6. The sa.pwood of Caslanea crenafa SIEIl. et Zucc. was extremely suita.ble for 
mycelia.1 grow出， but onもhehea.twood出自oppo自itew踊もrue.
7. Although Quel'cus serrala THUNB. and Quercus acula THUNB. are used ex-
tensively in Siiぬkemushroom cu1tul'e， 10g自 neednoもbelimited to由。fa.milyof 
Fa.ga.cea.e. Some member自of出efa.mi1ies of La.ura.cea.e， Acera.cea.e and Cornaceae 
were found to be distinctly suitab1e. Their growぬW闘 notbe10w that of Carp;nω 
自pp.Quercus spp. nor Pelerophilou!es白pp.
8. The growth of the fungu8 myce1ium was rapid on自a.wdu白tstha.t had a.
particle diame飴rof 1.5 -3.0 mm.， buも was 自~ower.when t.he parもic1e8were自maller.
Although the moi凶urecontenもvaried80rnewha.t withもhepa.rtic1e白izeand the 
kind of wood from which aawdu日twas made， the mo凶 fa.vorab1e随 wdust，medium 
wa.自prepa.redby u自ing2 pa.rts of日awdust句 1pa.rt of water. 
9. Theaddiもionof rice-or whea.t・br乱nand自ugartoもhe自乱wdu自tdi白tinctlyIln-
proved the growth of the fungu日. A further a.ddiもionof a small a.mount of potato 
st町chproved出em白diummosもsuitable.
